Membrane steroid receptor signaling in normal and neoplastic cells.
Rapid, non-genomic, steroid actions have been identified for more than 20 years. In the last decade however, a great expansion of research was observed. In the present review we report the identification and the subsequent signaling cascades involved in these rapid steroid effects. In the current state of knowledge, with the exception of progesterone for which a seven-loop G protein-coupled receptor has been identified, two major lines of evidence exist for membrane-related steroid actions: (1) a binding to the intracellular receptor, coupled to the plasma membrane, or interacting with other growth factor receptors, and (2) the existence of specific membrane steroid receptors. In addition, major intracellular signaling cascades involved in cell survival and/or apoptosis are activated by non-genomic steroid actions. Finally, it appears that cancer cells and tumors express membrane steroid sites, related to cancer aggressiveness. These lines of evidence may implicate, in the forthcoming years, membrane steroid receptors in cancer control as major or adjuvant chemotherapeutic agents, providing new possible targets for cancer chemotherapy.